Characterization of the lytic-lysogenic switch of the lactococcal bacteriophage Tuc2009.
Tuc2009 is a temperate bacteriophage of Lactococcus lactis subsp. cremoris UC509 which encodes a CI- and Cro-type lysogenic-lytic switch region. A helix-swap of the alpha3 helices of the closely related CI-type proteins from the lactococcal phages r1t and Tuc2009 revealed the crucial elements involved in DNA recognition while also pointing to conserved functional properties of phage CI proteins infecting different hosts. CI-type proteins have been shown to bind to specific sequences located in the intergenic switch region, but to date, no detailed binding studies have been performed on lactococcal Cro analogues. Experiments shown here demonstrate alternative binding sites for these two proteins of Tuc2009. CI2009 binds to three inverted repeats, two within the intergenic region and one within the cro2009 gene. This DNA-binding pattern appears to be conserved among repressors of lactococcal and streptococcal phages. The Cro2009 protein appears to bind to three direct repeats within the intergenic region causing distortion of the bound DNA.